[Abstract] Tumour microenvironment and cancer-associated fibroblasts in particular exhibit tumour promoting abilities that are not present in their normal counterparts (Calvo et al., 2013; Hanahan and Coussens, 2012) . Therefore, functional and molecular characterization of the modifications occurring in fibroblasts during tumour progression is essential to fully understand their role in tumour progression. Previous studies have addressed this issue using human fibroblasts and comparing normal and adjacent fibroblasts to tumour-associated fibroblasts (Kalluri and Zeisberg, 2006) . However, these studies are hampered by the intrinsic variability of human samples (e.g. pairing, age, genomic landscape, etc). In order to overcome these issues, we used a fully characterised mouse breast cancer model, MMTV-PyMT (Guy et al., 1992; Lin et al., 2003) . MMTV-PyMT transgenic mice express the Polyoma Virus middle T antigen under the direction of the mouse mammary tumor virus promoter/enhancer. This is a multifocal luminal breast cancer model that goes through well defined and characterised stages (namely, hyperplasia, adenoma, carcinoma and invasive carcinoma). Interestingly, this model has a 100% incidence, is very desmoplastic (presenting high concentration of fibroblasts) and gives raise to spontaneous metastasis in the lung with 80-94% incidence. Importantly, at least for the inguinal mammary glands (glands 4 and 9), the different tumoral stages are well correlated to the age of the mouse: hyperplasia arising at 6 weeks of age, adenoma between 6-8 weeks of age, carcinoma and invasive carcinoma from 8 weeks onwards. This model allowed us to confidently isolate fibroblasts from different tumoral stages and carefully characterise their functional and molecular properties (Calvo et al., 2013) . 
http://www.bio-protocol.org/e1097 Vol 4, Iss 7, Apr 05, 2014 overnight at 4 °C. See Figure 1 for representative hematoxylin and eosin staining of tissues.
Note: Histopathological analysis procedures will not be discussed here. Please refer to other protocols.
9. For isolation of fibroblasts, the rest of the sample is transferred to a 10 cm tissue culture dish and processed into smaller pieces using a scalpel and/or surgical scissors. 
Note: If normal mammary tissue is processed using the collagenase/disparse approach (see below), very low numbers of fibroblasts are isolated.
11. Fresh complete media DMEM is then added slowly to prevent samples from floating.
Note: Samples need to be in contact with the plastic and the coverslip in order for the fibroblasts to come out of the sample.
12. Media is replaced daily with fresh complete media for 7 days. 
Note: After 7 days, fibroblasts have come out of the tissue into the coverslip and the dish and can be transferred into a new dish.

Note: Phoenix-Eco cells are used to produce ecotropic viruses to infect mouse fibroblasts. To immortalize human fibroblasts, please use alternative approaches (see Notes 4 and 6). Optimization of volumes and titration of retroviruses is highly recommended but will not be discussed here. Using easy-to-spot positive controls (e.g. transfection of retroviral plasmids encoding fluorescent proteins) is also recommended.
This allows for rapid evaluation of your infection efficiency (e.g. scoring for fluorescently positive cells).
32. Once they reach 80% confluency, Phoenix-Eco cells are transfected using the calcium phosphate protocol. Usually for 10 cm plate.
a. Replace media with complete media 2 h before transfection.
b. In Tube A, mix pBabe-HPV-E6-puromycin (10 µg), CaCl2 2 M (67 µl) and Nucleasefree water (up to 500 µl).
c. In Tube B, add 500 µl of 2x Hepes. Virus can be aliquoted and stored at -80 °C until used.
Note: All used material must be left o/n in virkon before disposal (see Note 5) .
36. Primary fibroblasts are infected with HPV-E6-puromycin retroviruses.
a. Media on fibroblast cultures is removed.
b. The virus-containing media is mixed 1:1 with complete fresh media and the resulting solution added to the fibroblasts.
c. Polybrene (final concentration 2 µg/ml) is also added to your cells.
Note: Infection efficiency may increase if receptor cells are in suspension (e.g. after trypsinization). Polybrene (hexadimethrine bromide) is a cationic polymer used to increase the efficiency of infection of certain cells with a retrovirus in cell culture.
37. After 5 h, media is replaced with fresh media. 5. Immortalization is achieved by retroviral infection of target fibroblasts. Thus, handling and disposal of viruses and contaminated material must be always performed in accordance with you institution regulations.
6. Phoenix-ECO were originally established in Garry P. Nolan lab (Stanford University, USA) and are available at ATCC (Pear et al., 1993) . They are a retrovirus producer line for the generation of helper free ecotropic retroviruses. The line is based on the 293T cell The Authors; exclusive licensee Bio-protocol LLC.
